Speed of induction, certainty of effect and the ability to relax the uterus when necessary, are among the reasons why general anesthesia is indicated for many major obstetrical procedures; in addition it is more suited to the temperament of many patients and obstetricians than are regional analgesic methods. These are powerful arguments, but general anesthesia for obstetrics cannot be advocated without considering its most serious complication-the risk of maternal death from inhalation of vomitus.
hospital anaesthetics, then there is one death in 3,380 obstetric general anmsthetics. On the other hand, this figure of 1 in 3,380 renders less valid the assumption that all these cases occur in hospital; for Parker's figure of no deaths in 3,048 domiciliary forceps cases, on which he partially bases his conclusion, is thus not statistically significant.
This estimate of 1 death in 3,380 anmsthetics, though indeed serious, nevertheless compares favourably with the overall anmsthetic mortality in most series reported from general surgical services (e.g. Beecher and Todd, 1954) . Moreover it is not difficult to find higher (Greenhill, 1947) death-rates-including death from inhalation of vomit-where spinal analgesia has been employed (Hingson and Hellman, 1956) . However, little purpose is served by arguing on the basis of these figures because it is generally accepted that the skill of the anxsthetist is of greater importance than the method he employs.
The figure of 20 deaths per annum must remain but an estimate until the Ministry of Health announces the full results of its confidential inquiry into obstetric deaths. Meanwhile it must be considered in relation to the recently published figures in the Registrar-General's 1953 Statistical Review which do not entirely support the quoted statement (Brit. med. J., 1956 ) that anxsthesia is the commonest cause of death in operative obstetrics, at any rate in this country, where there are 150 deaths listed as "complications of delivery". It must never be forgotten that many of the mothers at risk have been admitted to hospital for delivery because of some anticipated obstetric abnormality, which might if untreated lead to an equally fatal result. Even if the 20 deaths due to inhaled vomitus are concealed in the figures of 33 for antepartum hemorrhage, and 24 for postpartum haemorrhage, plus 27 for retained placenta and 24 for prolonged labour among other causes, they will still not amount to the most common cause of death.
In trying to view this hazard in its proper perspective, I do not minimize its gravity, nor seek to deny that it should be largely preventable.
The risk of aspiration of vomit, though increased in obstetric cases (La Salvia and Steffen, 1950) is not peculiar to this specialty; it looms large in all emergency and pediatric surgery, and indeed is an ever-present hazard in every anesthetic, and is the largest single cause of anasthetic deaths in this country (Edwards et al., 1956) . In cold surgical cases every effort is made to ensure that the patient's stomach is empty before operation. Nevertheless, vomiting sometimes occurs, often from simple disregard of instructions, and not infrequently from delayed gastric emptying due to apprehension. Ruthless logic suggests that a largebore stomach tube should be passed before every anesthetic, not just in cases where vomiting is anticipated; but even this precaution is not necessarily effective in the presence of an undiagnosed aesophageal pouch, or in some cases of hiatus hernia. Moreover, it is an unacceptable, time-consuming, and often unenforceable precaution, as is the alternative suggestion of passing a cuffed endotracheal tube under local analgesia. Another suggested solution is the induction of vomiting by apomorphine pre-operatively (Holmes, 1956) . Apart from the humanitarian objections to this, there is some doubt as to its effectiveness. For example, Hersheshon and Brubaker (1947) administered apomorphine 1/50 grain two-hourly, as a sedative in labour, and stressed that not all their patients vomited. Moreover, apomorphine has been known to produce circulatory collapse as in a case recently described by Parr (1956) and this author, while underlining its potential dangers, also mentions that it is not successful in inducing vomiting after every administration. We must, therefore, reject all these approaches for routine use, and though a considerable proportion of women vomit during labour, and thereby reduce the risk to themselves, we can never assume that such an episode-no matter how induced-guarantees an empty stomach. Hiatus hernia is being increasingly recognized and is not uncommon in pregnancy; for example, 90% in a series examined by Mixson and Woloshin (1956) . Regurgitation of acid stomach contents is a common accompaniment of this abnormality, and has been suggested as an explanation for some cases of heartburn of pregnancy. Indeed a hiatus hernia was found in 27 % of women with this symptom in their series, and the incidence was considerably greater-70 %-in a small series of cases examined at the Middlesex Hospital (Whiteside, 1956) .
It may well be that this mechanism accounts for some of the unexpected regurgitations which are encountered; indeed, regurgitation and aspiration has been known to occur in normal sleep with this condition (Hadley, 1956) . Antacid tablets give symptomatic relief of heartburn, and it seems possible that their administration in labour, at least to mothers with a dyspeptic history, would provide an effective prophylaxis for the serious consequences of aspirating acid described by Mendelson (1946) . It has also been suggested by Coleman and Day (1956) that all obstetric cases, because of their well-known tendency to vomit, should be considered and anesthetized in the same fashion as a case of intestinal obstruction. Such a conclusion seems too sweeping, is not practical, and overlooks the distinction between regurgitation and vomiting; moreover, they experienced trouble in two cases out of a hundred.
One of the perhaps unexpected findings in the Association of Anmsthetists report (Edwards et al., 1956) was that fluid vomitus was a much more serious hazard than the solid undigested meal; the inhaled material being fluid in at least 92 cases out of the 110 reported fatalities. This finding is perhaps less surprising in the light of O'Mullane's elucidation of the mechanism of regurgitation; and of the extreme rapidity of its occurrence. This is certainly in line with clinical experience, for I cannot recall a regurgitation of solids, out of many sordid episodes-save perhaps in cases with an obstruction, or a pouch of the gullet. Vomiting on the other hand is a co-ordinated reflex act, which gives warning of its imminence.
In parenthesis, one might draw attention to an implication of O'Mullane's (1954) work which has perhaps not been sufficiently considered-namely, the importance of ensuring that the cesophagus as well as the stomach is empty in cases of intestinal obstruction. I have been experimenting with a double-bore ballooned tube to meet this need, but as yet my results are inconclusive.
It would seem therefore that the cases most at risk are not those who have just eaten a good meal, but on the contrary, it is the 3-5 % of prolonged labours who are the more likely to produce the copious fluid vomit. The evidence of Parker's (1954 Parker's ( , 1956 cases supports this contention, and indeed this is the common experience with these mothers. It is now generally agreed that "keeping up the mother's strength" in labour is a policy to be applied with the strictest caution by the oral route. Any meal should be of a bland low-residue type, and above all, strong hypertonic glucose drinks should be avoided. Again I suggest that cautious medication with antacids is worthy of extended trial. Though seldom necessary, there should be no hesitation in resorting to intravenous feeding should serious dehydration or acidosis appear in the course of a long labour.
Continuous extradural block has been advocated in these protracted confinements, not only for analgesia and any operative procedure, but also as a treatment for the uterine dysfunction (Johnson, 1954; Johnson and Clayton, 1955; , and this approach seems worthy of further trial. Nevertheless, there will still be a considerable number of women who will need a general anesthetic after a prolonged labour. Here the need for obstetric intervention can sometimes be foreseen, and therefore carried out as a planned procedure, and in this small group of cases it does indeed seem reasonable that they should be treated in the same fashion as is an intestinal obstruction. This implies, of course, that there should be available all the ancillary equipment of modern anesthesia, including a sucker and some form of tilting table for the skilled anesthetist who wishes to use them. Morton and Wylie (1951) have discussed in great detail the problems associated with this type of anmsthetic, and the technique they--recommend for the experienced anrsthetist, of induction and intubation of the patient in the anti-Trendelenburg position is much to be recommended. One of the hazards of this procedure, namely the risk of inducing circulatory collapse, is less likely to be present in obstetric cases, as the majority of mothers are not dehydrated to a serious extent.
There are two main methods of inducing anasthesia in this position, either using thiopentone and a relaxant, or by inhalation with cyclopropane followed by a relaxant if necessary. My experience with cases of intestinal obstruction leads me to prefer the inhalation method with cyclopropane (Bourne, 1956) and there seems little doubt of its superiority in obstetric cases; moreover, as I hope to show, there are other arguments against the use of thiopentone. In cases of this kind, the use of thiopentone or large doses of relaxants is particularly to be condemned with the patient horizontal and supine, for no matter how slick the anesthetist, the regurgitation is often too quick for him.
These major techniques with cuffed tubes cannot, and indeed need not, be applied to every obstetric case, because so frequently anesthesia is required at extremely short notice, and even when a skilled anaesthetist is available, he may yet not have time for the essential preliminaries to this more complicated technique. Moreover, it is not possible for anatomical reasons to guarantee a rapid intubation in every case, and failure in these circumstances may indeed be serious. If endotracheal intubation is not planned, then anesthesia must be induced by inhalation methods which have the tremendous advantage that, should any vomiting occur, it is a co-ordinated process of which some seconds' warning is given, and, most important, the protective laryngeal reflexes are still active; but this warning may easily be overlooked, and the protective reflexes stifled, if the facepiece is firmly strapped on with a harness. The anTsthetist must always be alert and prepared to treat this complication effectively should it arise, by gravity, suction, and, if necessary, a relaxant and intubation. Intensive postural drainage of the lungs-perhaps with ether-induced coughing-as soon as possible, is an essential part of this treatment, and one which empties those depths of the lungs beyond the reach of bronchoscopes and suckers. This is surely not too much to ask, for, as has been stated, it is a situation which may be met at any time in any anesthesia, and it is submitted that an episode of this kind should never have a fatal outcome in a fit patient. For example, Davis and Gready (1946) described 45 cases of inhalation of vomit in labour (out of 50,000 cases), of which only 2 died, and then the fatalities were due, they state, to mismanagement.
There is an important implication in the treatment of an episode of this nature during labour, namely that it must take precedence over the obstetric manceuvre. This is not only in the mother's interest, for the temptation to hurry and complete the delivery immediately must be resisted as the child would then probably be born severely hypoxic. It is usually better to wait until the mother's airway is restored, and ample oxygen administered which will reach the child through the umbilical cord, enabling a pink baby to be unhurriedly extracted.
The posture of the patient.-No one would deny that obstetric, and indeed all patients should be in the lateral position during emergence from anesthesia-be it noted that in at least 300% of the series reported by Hingson, the vomiting took place after the birth of the child. Induction in this position has also much to recommend it and, in domiciliary work, where facilities and manpower are limited, the case for anesthesia and delivery on the side seems overwhelming. In hospital, where there is, or should be, adequate assistance, a tilting table and a skilled anasthetist, the situation is not comparable, and under these circumstances the obstetrician's request for the lithotomy position can usually be met.
In view of the traditional advocacy-not mainly by the anesthetists-of the lateral position, we must ask our obstetric colleagues for a clear enunciation of the relative merits of these two positions for delivery.
It has been argued that it is unduly hazardous to use the lithotomy position when the patient is not intubated. as the associated greatly increased abdominal pressure predisposes to regurgitation, but this reasoning overlooks O'Mullane's observation that the raised abdominal pressure per se does not render the cardia incompetent in the absence of obstruction to inspiration. Experience suggests that this practice is less dangerous than would at first appear, and even Parker feels that the case against the lithotomy position in hospital is unproven. There is of course no problem-after induction-if the patient is intubated, but such intubation may not always be possible. We must also weigh the merits of a rapid, adaptable and light anesthesia, against the slower tempo, deeper and possibly more traumatic anesthesia with the intubated patient. I would remind those who are in favour of routine intubation, that this policy has yet to be proved over a large series of cases. Hingson and Hellman (1956) intubated but 2 patients in 15,000 deliveries and I, also, usually prefer not to intubate, and rely on the ability to recognize the warning of impending vomiting given with inhalational anesthesia, and treat that condition promptly, should it occur.
Results.-Injustification of this policy, which may appear reactionary, I can only say that this has been the practice at the Middlesex Hospital, where we have had no death from inhalation of vomit in the Maternity department for at least twenty-five years. This period has been chosen partly in an attempt to collect enough cases, partly because it is within memory, and partly because it covers the period when an anesthetic machine came into general use in the enlarged department.
I have re-examined the notes and post-mortem records of the earlier deaths, and have excluded the possibility that inhalation of vomit was a contributory cause of a death.
Unfortunately the records are not absolutely complete, so I can only estimate the total number of general anesthetics at about 9,000. It may be that this is insufficiently precise, but there is no doubt about the post-war records of 5,600 consecutive general anaesthetics without a death, from any cause. However, these figures are easily bettered by Lock and Greiss (1955) , who reported 18,868 consecutive obstetric anaesthetics without a death. These workers do not give their morbidity figures; in our 9,734 post-war deliveries we must admit to at least three major aspiration pneumonias, a rate comparable to that of 1 in 2,560 deliveries quoted by Hingson and Hellman. Thiopentone Opinion is also divided about the use of thiopentone, which can be considered from three aspects: namely, the effect on the foetus, the facilitation of the induction of the anesthesia, and the risk of vomiting. With regard to the effect on the fretus, the drug is undoubtedly transmitted through the placenta, but differing views have been expressed on how quickly equilibrium is reached. Heilman et al. (1944) showed that there was an appreciable concentration of the drug in the foetal blood after five minutes, but that the maximum concentration was not found until twelve minutes after it was administered to the mother. More recently, McKechnie and Converse (1955) have shown that a considerable amount of the drug may be detected after only 45 seconds, and that equilibrium with the maternal blood levels may be reached in as soon as 3 minutes. Crawford (1956) in this country has again shown that the placenta is no barrier, and claims to have shown that the foetal blood level falls at the same rate as that in the maternal blood. He therefore suggests, contrary to the recommendations of Hellman and many others, that the longer the interval allowed between the administration of thiopentone and delivery, the lower the fretal blood level will then have fallen, with therefore less likelihood of respiratory depression. There is much force in this argument; nevertheless, some infants in his series, as in those of McKechnie and Converse, had disproportionately high thiopentone levels many minutes after its administration, and one can only speculate on some possible reasons for this. There may be a variation in the volume of amniotic fluid, placental size or choriodecidual blood pooling; moreover, any estimation of serum thiopentone levels should take into consideration the pH of the blood and the ratio of thiopentone in the free or protein-bound condition (Dundee, 1956). These many possibilities, together with the very variable occurrence of faetal respiratory depression, all emphasize our lack of precise knowledge in this field. There is also a possibility that the fall in blood pressure after the administration of thiopentone may alter transplacental dynamics, and thus embarrass foetal oxygenation by the same mechanism as with an inadvertent high regional block. Two factors, however, are clear; thiopentone is transmitted to the foetus, and this drug is a powerful respiratory depressant. It seems reasonable, therefore, to limit its use. I am aware that many people have used this drug with satisfactory results, and I have, in the past, used it myself-sometimes as the sole anxsthetic-for Cxsarean sections and forceps deliveries, and while it was usual for the babies to cry lustily on delivery, they tended, not infrequently, to relapse into a stuporous condition shortly after delivery, and to give rise to some anxiety for a few hours. I now restrict its use to a minimal dosage of 100 to 200 mg. for very apprehensive mothers, and then only when there is no suggestion of foetal distress.
It has also been suggested that thiopentone renders induction smoother, and therefore safer for the mother and fnetus. This may be true in some cases, but it seems to me to overlook the fact that most mothers, either from the exertions of labour, or in "cold" cases from the absence of depressive premedicant drugs, usually have a very active respiratory exchange, which renders an inhalational induction easy and rapid. In any case, most mothers are trained to accept, and indeed look forward to, an inhalation at some stage of their labour, and it is not common to find "the horror of the mask" which is often met with in other fields. Indeed, the ability surreptitiously to convert analgesia to aniesthesia is one of the great advantages of inhalational methods.
The more persuasive argument for the use of thiopentone comes from the obstetricians, especially for an assisted breech delivery in combination with some form of local infiltration when undoubtedly a rapid induction with no struggling is of the greatest importance. It is probable that the risk to the foetus in these circumstances is relatively unimportant as the cord is probably already compressed, but the hazard to the mother of regurgitation and vomiting is then not inconsiderable. I am aware that one of the most skilled and enthusiastic reporters of breech deliveries (Cox, 1950) , with an excellent feetal salvage rate, advocates thiopentone anaesthesia for the after-coming head, but I believe with Law and Ransom (1954) , that inhalational aniesthesia can provide equally satisfactory operating conditions with greater safety for the mother.
Conclusions
It is considered that for many major obstetric manceuvres, general anaesthesia by inhalation remains the method of choice. The available drugs must therefore be briefly reviewed. Cyclopropane has many advantages when a rapid induction is of paramount importance, but its use should be confined to this period, for, in my experience, prolonged cyclopropane anesthesia is more likely to lead to feetal depression, as would indeed be expected, as this drug is a powerful respiratory depressant. There was some experimental evidence in favour of this conclusion as long ago as 1939, when Smith found that the concentration of this drug in the fzetal blood was as high as in the mother's, whereas in similar circumstances the nitrous oxide concentration was only half the mother's; and Taylor et al. (1951) showed that the delay in reaching full oxygen saturation in the feetus after delivery was greatest after cyclopropane anesthesia.
Nitrous oxide then, with oxygen, remains, as in many other fields, the mainstay of obstetric anasthesia, and where relaxation of the uterus is required, ether, which is least depressing to respiration, seems to possess the fewest disadvantages. In practice, any other vapour which happens to be available on the machine-even CO2-may be used if necessary to speed the induction, although trilene is best avoided where the mother has already received a lot of pethidine. Vinyl ether has much to recommend it, but has the disadvantage of producing considerable salivation. The newer ethers are as yet unproven, are less predictable, and may cause a fall in B.P. As always, the details of administration depend on the ability of the anesthetist and his familiarity with the method, remembering that one of his aims is to ensure adequate oxygenation of the foetus before delivery, and this is most easily done with open circuit anesthesia.
It certainly does seem reasonable to reduce the numbers of mothers at risk by using the simpler regional methods, and that is indeed our policy now. About 220% of our deliveries including the Cesarean sections and most of the difficult forceps are done under general anesthesia, though very few of these are intubated; and a further 350% comprising some outlet forceps, and all the repairs, receive local infiltration, often with inhalational analgesia as well. Pudendal block occupies a middle position, according to the progress of the labour, and the skill and enthusiasm of the obstetrician. But there are other arguments for using local methods, besides that of avoiding the risk of inhaling vomitus. Pudendal blocks and local infiltration are most valuable techniques for the potential general practitioner, or domiciliary obstetricians, and for those going overseas, and are therefore well suited for use in teaching institutions. The administrative simplification and reduction of demand on a busy anesthetic service is not to be scorned, and this makes it easier to supply a senior anesthetist for those general anesthetic cases where his skill is so needed. This reduction in demand may be considerable, as, for example, at the Middlesex, where 50% of recorded "normal deliveries" have either an episiotomy or small tear to be repaired. Finally, it must not be overlooked that this desirable increased use of local methods is not unconnected with the introduction of that excellent drug lignocaine, and perhaps also hyaluronidase, which render these procedures so very much more effective. I have not been primarily concerned with domiciliary obstetrics, but in fact many of these recommended methods are equally applicable there; local infiltration, and pudendal block are certainly so, and inhalation N20-02, ether and cyclopropane in the lateral position with little difficulty. Most of the long labours should be, and usually are, in hospital.
Crawford has mnade the excellent point that obstetric anesthesia would be simplified, and the standard raised for the less practised anesthetist, if the routine anmsthetic for these cases approximated to those given for surgical operations; I agree, but instead of advocating the use of thiopentone in obstetrics, I prefer to use this argument in support of the continued teaching of inhalational methods. I hope I have succeeded in showing that this "old-fashioned" N20-02 ether sequence is not used in obstetrics because of habit or tradition. On the contrary it is specifically indicated for its flexibility, its relative innocence to the foetus, its ability to relax the uterus when required (intravenous ergometrine now renders this a safe procedure), and above all, because with it there is warning of impending vomiting, which, should it occur, does so when the protective reflexes are present.
It may be argued that it is a difficult technique, it is no more so than many others, and is, after all, the fundamental technique of our craft, but this argument turns on the old truth, that no method is better than the person who uses it. No one would deny that for the obstetric case in hospital that person should be a skilled senior anesthetist; he must always be available.
Mr. J. S. Tomkinson: Requirements of the Obstetrician I have thought it best to approach the evaluation of general and regional methods of obstetric anaesthesia, from the point of view of the obstetrician, by stating the requirements of an ideal obstetric anmsthetic and then by mentioning the probable anesthetic of choice for various obstetric procedures, The first and most important requirement is absolute safety for mother and child.-To achieve this one must consider firstly the dangers of a full stomach to the mother and the steps which may be taken to minimize these and secondly the hazards of hypoxia to the child.
The mother should be instructed regarding diet following the onset of labour. Heavy meals must be avoided. An emetic dose of apomorphine may be considered as a means of emptying the stomach. A tilting bed at the instantaneous control of the anmsthetist has also proved its value.
Concerning the safety of the baby, important work has been published which demonstrates clearly that the risks of hypoxia to the baby are increased markedly after the 40th week of pregnancy (Walker and Tumbull, 1953, Lancet, ii, 312) . The oxygen supply to the baby may become inadequate for many reasons including damage to the umbilical cord, placental insufficiency, prolonged uterine contraction or defects on the part of the mother in providing an adequate level of oxygen. Any additional hazard causing further anoxia, such as readily occurs during the induction of general anesthesia, may tip the balance against the baby's survival. When the oxygen saturation in the umbilical vein falls below 30% there will be evidence of faetal distress including passing of meconium and irregularity or slowing of the foetal heart.
Walker suggests that the anesthetic for the delivery of the anoxic foetus should be spinal, local or caudal, since during the induction period of most general anmsthetics there is a time when the maternal oxygen uptake may be impaired. Similarly it has been pointed out, by many authorities, that regional methods are safer for delivery in many instances where the foetus in utero is at risk, as in maternal diabetes, pre-eclamptic states and feetal immaturity. So far we have only mentioned as our requirements the safety of the mother and baby. Often speed of induction may be demanded by the obstetrician and there can be little doubt that here general methods have the advantage. The length of time for which pain relief is required is an important consideration. No general method of anesthesia could provide such a long period of pain relief, with equal safety to the mother and baby, as continuous epidural techniques. They are, however, timeconsuming, take great skill in administration and are not invariably successful.
The position of the patient for delivery. I am convinced that the lithotomy position is the best to satisfy the demands of the obstetrician for ease of access to the patient, accurate anatomical diagnosis of the position of the baby relative to the maternal pelvis and for maintenance of asepsis. Furthermore, the foetal heart is easily checked and the patient is in the correct position for the management of the third stage of labour and for the suturing of an episiotomy. The advantages of pudend2l nerve block are numerous and it is now widely used by obstetricians. It is almost completely safe for the mother and completely safe for the baby. It has few complications for the mother and none for the baby. It is easy to learn and one can quickly become efficient at the technique. The equipment is easily carried and can be used in hospital or home. The obstetrician is independent of the skilled anesthetist. The mother is awake and able to co-operate.
In conclusion, the wishes of the patient must be taken into account. I do not consider it advisable to adopt any one method as being satisfactory in all cases but I certainly think that any anesthetist who is proposing to co-operate in obstetrics should be able to combat the risks inherent in inhalation anmsthesia in pregnancy and labour and should be skilled in the use of regional methods.
Dr. G. C. Steel: I shall attempt to evaluate the known dangers and virtues of regional anaesthesia against the known requirements of the mother, the child and the obstetrician.
I agree with Dr. Dinnick concerning the hazards of spinal anesthesia: the immediate dangers to the mother and, through her, to the child, of sudden collapse, hypotension and respiratory embarrassment are very real: but they largely arise from abuse of the method and from simple ignorance of the effects of giving a spinal to the full-term woman: an ignorance which happily is disappearing. Headache is on the debit side of the balance sheet, and Rosenbaum et al. (1952) give an incidence of 077% for the occurrence of chronic adhesive arachnoiditis in patients who had previously had "saddle block anesthesia". Spinal anesthesia, however, scores very heavily on the grounds of efficiency: it does its job in that it cuts the afferent stimuli: it gives the surgeon good relaxation: it largely avoids the dangers of vomiting: blood loss is minimal; and, if proper precautions are taken, it has no adverse effect on the child. It is reasonably easy to perform and can be done quickly; it is swift in action; and the likelihood of laryngeal spasm is small. I deprecate the wholesale use of spinal anxsthesia to secure "painless childbirth" in all cases, but where one is presented with an obstetric emergency it may well appear to be the method of choice. In this and many other instances the anaesthetist is wholly justified in employing spinal anesthesia. The tragedies of continuous caudal analgesia arose from it being used as a routine: and again, as in the case of spinal anmsthesia, from total ignorance of the effect of a sympathetic block. "Total ignorance" is a far greater danger than "total spinal".
The disadvantages and the dangers are also familiar: injury of a blood vessel and possible injection into it; puncture of the dura; hypotension; over-rapid absorption and the possibility of too rapid rise of the drug; together with prolongation of labour, a high forceps rate, and failure of rotation of the occipito-posterior case. It can be technically difficult, and may be more so than is lumbar extradural block. Finally I am always rather unhappy about its proximity to the anus, especially in the case of an indwelling needle.
In its favour its efficiency is very much greater than is generally thought, that is if it is a true caudal. Probably the great majority of so-called "Failed Caudals" were never caudal blocks at all, but had the solution deposited outside the sacrum. Again, caudal block will get to the sacral roots with rather more certainty than if the lumbar epidural route is used. It possesses the other advantages over inhalational anmsthesia that are inherent in regional blocking, and it is outside the theca.
Its therapeutic uses and their particular application to uterine inertia and cervical dystocia have already been described (Galley, 1950; Arthur and Johnson, 1952; Johnson, 1954; . As an alternative approach, the use of the lumbar extradural block for inertia is perfectly feasible and probably preferable to the caudal route. The salient features are: firstly, the extraordinary efficiency of the method: when a woman is having the heightened pain of the ineffective contractions of uterine inertia, it is wholly gratifying to see the change in her facial expression as the block begins to work. She frequently falls asleep; and this is not a stuporous slumber, but one that comes from complete freedom of pain. The next point is its precision: it seems to me to be so much more rational than the random depression of the function of the sensorium. It is the single bullet hitting the target as opposed to the indiscriminate peppering of the barn door with shot. I am a strong convert to the passage of a catheter with a Tuohy needle in the upper lumbar region, an operation which is simple and perfectly painless. While the continuous method is certainly preferable, a single injection of a mixture of Xylocaine 1 % and Nupercaine 1/600 can well give complete relief from pain for up to three hours, by which time the cervix may be dilated, and, if not, the injection can be repeated. Such a block does not usually control the pain of the pressure of the head down on the perineum, but that is a small problem as compared with that of the pain of inertia. The point on which I should like guidance from the obstetrical side is whether or no the blocking of the sacral plexus from the beginning is essential to the success of the method.
Contrary to general opinion, the acquisition of the technique of extradural block demands but a reasonable amount of patience and of application: in return one acquires something which is of the utmost value in obstetrical anesthesia. To locate the space I prefer the Dogliotti method. In a small proportion of cases there is said to be an absence of the negative pressure which obviously vitiates the efficacy of the Odoms indicator and of other similar methods. This does not matter so much in the alternative method because, as the needle comes up to the ligamentum flavum, the feeling of resistance increases sharply. As it does so, a correspondingly increased pressure should be exerted by the right thumb pressing on the plunger: this can be quite considerable. When the needle then enters the extradural space, even if there is no actual negative pressure present, the relative difference of resistance is immediately and unmistakably perceptible. Saline is preferable to distilled water for use in the syringe as, when using the latter, the patient may complain of pain at the moment of entering the extradural space. This has also been noted by Lund et al. (1956) . The sight of fluid dripping back does not necessarily mean that the dura has been punctured: indeed in the very rare case, the injected fluid can spurt out. The injection of the anesthetic solution must be done really slowly so as to form a local pool, rather than strip its way upwards. Bromage (1954) recommends that for Caesarean section the pressor drug should be given before the blood pressure falls: with this I agree, but I have noticed that the fall is much smaller when the woman is in labour rather than when an elective section is being done. The use of epidural block for Caesarean section was described by Dawkins (1947) . It is the method of choice both for mother and child in the "problem CQsarean", complicated by factors such as cardiac disease, full stomach, prematurity, postmaturity and the like. In the last year at Queen Charlotte's Hospital I have used this method in 10 out of 23 of my cases (44 %.) and my total personal series for CQsareans is just over 50 cases, which compares with 100 (Wendl, 1956 ) and 125 (Ansbro et al., 1952) . Gordon et al. (1955) have also described a series done with continuous epidurals, and have expressed a preference for Cyclaine to Xylocaine. They quote a failure rate of 5 %. I would rate the efficiency of this method as very high. It has the obvious advantages of regional as opposed to general anmsthesia. When it does fail to give perfect freedom from pain I have found that this does not occur during the incision of the skin or of the peritoneum, but at the stretching of the fibres of the lower uterine segment or during the extraction of the head. On one occasion I found that, whereas the patient did not even feel this, she complained of definite pain when the ergometrine was given and the uterus contracted down very markedly. It is perfectly permissible to give the patient a light gas and oxygen at such a time. Sleep only is needed: full oxygenation can be maintained: and the danger of spasm is minimal. The outstandingly good condition of the mother following operation is a most constant feature.
For the baby I consider this the method of choice, especially when there are complicating factors. This is in agreement with the findings of Stewart (1954) and those of Lund (1955) , who, in the case of the full-term foetus, could find no statistical difference in the variations of the infant mortality when done under spinal, balanced or epidural anesthesia. He found, however, a statistically significant difference in these rates following Cesarean section when the foetus was premature, the mortality rate being lower in conduction anesthesia than in general anmsthesia. The baby delivered under an extradural block cries immediately and continues to cry. The latter point is of particular interest, for, though many methods are praised on the grounds that the baby cries within a short time, a more certain picture would be given if we excluded from those figures those babies who cried at the moment of delivery or on the clamping of the cord, but who thereafter slumped into a relatively stuporous state persisting for several minutes.
My experience of using lumbar extradural block for forceps is very small and confined to difficult cases where I have found it extremely valuable, although one cannot invariably be sure of the solution tracking down to the sacral roots to give perfect cover. Even if the cover is incomplete, nevertheless it does some four-fifths of the task, especially if intrauterine manipulations are necessary: and again it minimizes danger by cutting the afferents. In this respect Comerford (1956) recommends that puncture should be done between L.3 and 4, or L.4 and 5, with the patient in the left lateral position and with 20 degrees of reverse Trendelenburg tilt; this, he found, gives perfect analgesia from S.5 to D.8 or 10, using 25 c.c. of 1 -5 % Xylocaine with adrenaline. He further recommends that this method should be used for all forceps deliveries.
There are some real and many imagined disadvantages of extradural nerve block. Firstly it is said to be time-consuming; this drawback is rapidly overcome by familiarity or by the anesthetist starting his work fifteen minutes in advance. Secondly, Dr. Dinnick has mentioned the failure rate of extradural block. The success rate of any method is in direct proportion to the experience and the enthusiasm of the operator. Mastroianni et al. (1956) , who passed one catheter into the lumbar extradural space to control the pain of the first stage and another through the sacral hiatus to stop that arising from pressure on the perineum, quote the failure rate of the former as 4% and of the latter as 25 %. Foldes et al. (1956) state that in 422 cases of extradural blocks 22 instances occurred in which there was 1.
-. --. partial failure-a rate of 5 Y2. Initially one's failure rate may be 50%; thereafter it drops steadily, and, provided that one keeps in practice, the partial failure rate goes below 500 and the total failure rate between 10% and 2%. Thirdly, hypotension. The danger of a fall in blood pressure lies in the failure of the operator to remember that it is liable to occur.
IV
The pressor drug should be drawn up in the syringe before the block is done. I have never had any trouble in restoring it in Caesarean sections, though my Registrar at the Royal Free Hospital states that on one occasion she found it difficult to restore it before the baby was born (Goetzee, 1956) . No ill consequences resulted. Lastly, total spinal analgesia is quoted as a possible danger. I consider this is very unlikely, and in some of those cases which have been so described, respiratory paralysis may have been due to over-rapid injection of a large amount into the extradural space, with the result of its stripping its way up to the upper dorsal and cervical regions. The danger to the child through the action of the uterus contracting violently under spinal anesthesia has been mentioned by Macintosh (1949) and by Ward et al. (1952) . Ruppert (1955-6) , however, states that hyperactive disturbances of motility of the uterus which might endanger the child do not result from epidural analgesia. This difference may be of some significance, in view of the more selective action of drugs placed outside the theca instead of inside it.
I have read of one case of mild meningitis following extradural injection, but I have never known myself of any nerve damage following extradural block in obstetrics and gynecology. As well as anxmia, hypotension and diseases of the central nervous system, I would hold as one of the contra-indications of the use of epidural any marked degree of stretching or distortion of the spine due to the use of the bridge, since I have personal experience of one case of root injury associated with a high extradural block and prolonged use of the bridge.
Too much significance should not be attached to associated disasters. In December 1956 I considered doing a continuous epidural on a case, but decided not to. Eventually the case was delivered with forceps under general anesthesia. Ten days later she developed incontinence of urine. No fistula was found, and the incontinence, which still persists, is thought to be of neurological origin. The moral is obvious.
It is my practice to teach the Resident Anesthetists at Queen Charlotte's Hospital and at Chelsea Hospital by doing a large amount of gynecological operations under extradural nerve block. In the last year at Chelsea 59 % of my anesthetics for hysterectomies have been done with extradural block. Again I would recommend this practice, because, for lower abdominal surgery, I consider it to be the method of choice, particularly in the outstanding protection that it confers on the patient, together with good relaxation and minimal bleeding. I have said briefly that there are difficulties in applying extradural block to every case of forceps. The practice of the residents at Queen Charlotte's Hospital appears to follow along the same lines as those mentioned by Dr. Dinnick. In the last year out of 323 forceps deliveries 282 were done under inhalation alone and 33 were done with an inhalation plus the use of a relaxant. Other methods total 8.
In my opinion, it is essential that every anasthetist should be able to undertake regional analgesia with that certainty of success which comes from learning the technique and keeping himself in practice. Whilst its outstanding value is high in the field of obstetrical anesthesia, it cannot be regarded as being solely concerned with this and it is essential that it should form a routine part of postgraduate teaching. Similarly, of mankind, John Donne said "No man is an island intire of it selfe. Every man is a parte of the continent, a peece of the maine".
Dr. J. M. Holmes: The Prevention of Inhaled Vomit during Obstetric Anaesthesia During labour the stomach continues to secrete a gastric juice of high acid content and in normal labour of even relatively short duration the motility of the stomach is very considerably reduced. This gastric atonia permits the accumulation of large quantities of partially digested food which may be vomited and aspirated into the respiratory passages during general anesthesia.
Apomorphine hydrochloride has been given intravenously as a pre-anesthetic emetic to 118 women in labour. The patient is asked to remove her dentures and then 1/40 grain of apomorphine hydrochloride is injected intravenously over 30 seconds from a dry sterile syringe. The needle is left in the vein and the onset of vomiting awaited. On rare occasions it may be necessary to give a further 1/80 grain. After a short period of preliminary nausea the patient vomits profusely within 45 to 90 seconds of beginning the injection and this persists for a further 30 to 60 seconds. The feeling of nausea rapidly disappears as soon as the stomach is completely empty and always within three minutes of beginning to vomit. Atropine sulphate, 1/50 grain is given slowly by intravenous injection through the same needle as soon as vomiting begins and this will rapidly antagonize the slight vagal effects of apomorphine and is also an essential premedication prior to general anesthesia. The patient is instructed to clear her nasal passages of mucus and, after waiting a few minutes for the atropine to take full effect, general anesthesia is induced.
During the actual vomiting there is a slight increase in sweating and lacrimation and the pulse-rate rises by 10 to 20 beats per minute. The blood pressure remains unchanged. Occasionally the patient has complained of slight vertigo, which has not persisted for more than a few minutes. There is a marked intestinal hurry and barium meal has reached the cxcum within 5 minutes of taking it by mouth and within 3 minutes of the apomorphine injection. The stomach is therefore emptied not only via the cesophagus but also via the pylorus.
Many patients vomit during the course of their labour and obstetricians have come to accept this as physiologically normal. The apomorphine vomiting which is described does not disturb the patient to any greater extent.
The technique has been used on 118 occasions. 10 patients did not vomit but since they did not vomit during or after the anesthetic it was assumed that the stomach was already empty. It is believed that the routine adoption of this method would effectively remove the dangers of vomiting and inhalation of gastric contents during obstetric anaesthesia.
Dr. C. J. Massey Dawkins:
If the Tables of Anaesthetic Mortality issued by the Registrar-General are consulted, it will be found that over the last five years, taking the anesthetics in common use for labour, there were 16 deaths from chloroform, 83 from cyclopropane, 56 from trilene, 106 from nitrous oxide-and none at all from vinyl ether. This is a very remarkable fact and it is unfortunate that the great safety of vinyl ether is not properly appreciated. It may be argued that vinyl ether is not often administered, but on consulting the explosion survey carried out by the Ministry of Health in the hospitals of England in 1954, it will be found that it was given at least 10,000 times. And as this survey did not cover dental clinics and general practitioner operations where vinyl ether is given much more often than in hospital, the real incidence of use must be at least 20,000 per annum if not much more. An aneesthetic which has been given 20,000 times a year for five years without a fatality is indeed a safe one, and it should be regarded as the anaesthetic of choice in maternity work where it is necessary to anesthetize the mother. I would agree with Dr. Steel that epidural block is the ideal method of providing pain-free labour without harm to mother or child and that it should be much more widely used than it is. With regard to pudendal block, American anesthetists do not claim a success rate of more than 91 % and those English anesthetists with whom I have discussed the method do not claim more than 80 % success but I would agree that the method is a very safe one.
Dr. H. R. Youngman:
We teach the junior staff of our obstetric as well as anxsthetic departments to use caudal and pudendal blocks. We invariably add adrenaline to the anxsthetic solution. This does not seem to be universal practice but we regard it as an important safety precaution. Severe toxic reactions have been reported from both kinds of block when it was not used. At Dr. J. A. Lee's suggestion I have recently used amethocaine for epidural analgesia in long obstetric cases; in some each dose has lasted four hours, as compared with two for lignocaine. I find methoxamine an improvement on the other pressor drugs. Its effect is indistinguishable from that of Methedrine except that it does not increase the heart-rate. This suggests that it acts in a more efficient way, and the absence of palpitation is an advantage. for the conscious patient.
